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•ower system that drive 
- em of a hybrid r i 
' power to sasd electric 
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ihe following that drives a driving 
> sasd driving wb* c \ v s 
& electric motor which carries a 
rmton and which contains a fuel 
ge of he Is drive b ^ v V c sk 
:nd power system, 
sf said fuel ceil. 

he rnelor based on temperature of 
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control meat 
controls reqt 
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system of the hybrid type electric rector according to cla;m 1 or 
lernperemre of said fuel cell j below prescribed temperatu;"e ( wl 
ower of said electric motor not to make electnc power mom the 
el ceil. 

we system characterized by comprising the toli:>,vmg mat drive 



wheel whh [he 1st. power, The 2nd power system fhst drives said driving wheel with the 2nd 

power suppiy which supplies electee power to said electric motor, and which contains a fuel 
ceil at least: starts said power suppiy corresponding to change of the 1st drive by said 1st drive 
system, and controls an output of an electric motor of said 2nd power system.. 
An see rational state detecting means which detects operational status of said hybrid type 

A control means which controls required power of said electric motor based on operational 

status. 
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st powes e 2nd power system that c yes sa heel with th 

cine melon A control system of a hybrid type electric motor which carries a 
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DETAILED DESCRIPTION 

x N ' * *« monto 1 

[0001] 

[Field of the lnvenlion}This invention relates to the control system of the hybrid type electric 
motor which carries a fuel ceil at least and was made to **** the output of said electric motor 
which drives said driving wheel and which supplies electric power to an electric motor and this 

c Ttoto east > driving a c vg wheel based vo c 
[0002] 

{De&croto c the ~uo<A?.~cf >\um^ o*h\nn » > ^ , , 

makes human power the 1st power as one of the 1 d type v * . - . 

soi » sowe s 4 achate < v - ^ ^ > s 

^ N x N ~ t > ^.ipw » *-m v v \ a,e\^a 

baltery ;s lost It will use it, charging again. 

[0003]in such a battery-assisted bicycle, since charge takes several hours and a run becomes 
%.o>*r * t - » - v > ^ ^ v 

11 91 80 A and there are some which drive an electee motor in it, for example. 

n ^ N v v\ir< not > as 1 m of what has >able batteries 

a* a - N * ba«er> is the sot eofpowe and! 5 thing which m'ms jfo eras a 
y'drogens y system l< iel cell furthe what carries a reformer, {he temperature of *< 

reforming catalyst part :s detected and there a. an indication of what carries out reform-no 

catalyst pad heating according to temperature 

[0005] 

fPrebiemis) to be Solved by the inventsonjBy trie way. to the convent; one thing, the indication 
ct how |.o contrel power generation of a fuel cell corresponding to a run of a hybrid tyoa electric 
motor is absolutely none, and. There Is no indication of combining the 2nd power effectively to 
power ct t - o v onditlon of a hyb note 
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motor whid 
correspond 
eel effe&iv' 
[0008] 
[Means for 
purpose, th 
[0009]Whif€ 
sources of ; 
said driving 
least, and v> 
Control sysi 
which deter 
of said elec 
[0010JAccoi 
fuel cell, am 
a hybrid typ 
ternpe 
[OGItJThe 1 
with the 1st 
an electric r 
whsch conta 
which starts 



of a hybrid tyt 
temperature c 
electric motor 
[00 121 Accord 



o me ysr> ex 

ctivity of hydrogen and oxygen is blunt, < 
more than predetermined is taken out, It 
^ d a - v -\ , , t 

of a fuel cell. Even when an electric output r 
>ower generation operation of a fuel cell 
Sinuously. 

ct of th;s invention is to provide {he control system of the hybrid t 
" v " ^ ' N N v v s a o v 

; to the operational status of a hybrid type electric motor, and car 



! oo oamag ; no! o? 

s >p mal tempos t 
las not been carried 

there is a prohlen 



re 



sfving the Problemjfr 
n\ ent on was const 
^e invention according k 
mr, In a hybrid type ele 

,\ ■> « " v \ c c 

oh contains a fuel cell at 
n of a hybrid type electr; 
temperaturB of said fuel 
i motor based on ternpe 
ng to th a invention aceo 
c combine electromotive 
electee motor by contrail 
f a fuel ceil, and to open 
drive system in which tf 
rwer, The 2nd power $y< 
o v - >upp \ w v C 
> a fuel cell a? least is on 
3id power supply corresf 
octrois an output of an e 
* elect "notes p * v d& 
f said fuel cell, and a cos 
based on temperature o 
";g to this invention acco 
m live 



4 as follows. 
:> claim 1 drives "dhvi 
cihe motor which car 
ctrlc power to an ele? 
t least, and controller: 
so motor provided vurj 
I cell, and a control rr 

fue eel 
fdlng to claim 1 ii Is 

5 force effectively cor 
Ing required power c 
tte a fuel cell effect.lv 
e Invention accordin 
tern that drives said 
:h supplies electric pi 
rried, In a control sys 
sending to change of 
lectric motor of said : 
I with a temperature 
lira! means which eo 
: sald fuel ceil. It is 
ding to claim 2, it is 
force effectively con 



deal problem and to aft; 

ig wheel based on two 
ies a power supply whl< 
trie motor and this elect 
an output of said electr 
i a temperature defect!;- 
e 3} s ih s ontroh -\ 
L It is ". 

possible to detect temp, 
"espcndlng to operation 
f an electric motor base 

:i to claim 2 drives "drivi 
driving wheel with the 2 



' o ^ - ; 



s the 

N t 5 to 

el being 



combined 
rate a fuel 



' detect temp 
jtoopf atioi 
c motor of ih< 



^ s \ ^ r\ep|p 
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®d o - N « =t o operate a fuel ceil eta 

1.00 13) The invention according to claim 3 the "aforementioned control mean*, Control system 
of toe hybrid type electric motor according to claim 1 or 2 controliing required power of sac: 
electric motor not to make electee power- more than permission output from said fuel cell when 
mnmeraiure of said fuel eel: is no low prescribed temperature, It is !; 

tOOHjBy controliing required power of an electric motor not to make electric power more than 
N o v ^ ok and suppress )ul at th w ternr 

ell when temper; fuel ceil ss b bed tempc online 

Invention according to claim 3, Degradation of a fuel cell can be prevented and fuel 

h« c ni on accord 3 

N e is e2ndf^tM c h K ' ^s lv >,>n 

a electric motor, A power supply which supplies electee p 

which contains a fuel ceil at least Is carded, In a control system of a hybrid type electric motor 
which starts sale power supply corresponding to change of the 1st drive by said 1st drive 
" ^ m> oo v o ^ m x n f * m , \io c^r -w, ^^r- Oc^ > - - 
of a hybrid type electric motor provided with an operational slate detecting means which 
defects operational status of said hybrid type electric motor, and a control means which 

c tN to $ quired povrc o said Jlect c notor based or spert i! status : ^> 
IP0 16] According to this invention according to claim 4. operational status of a hybrid type 

^ - ~'tv ^ x \ sP fm^v ^ ^o,>e,t ^ eUtoc , ,crA" men < .Ipowe >fanek 
motor of the 2nd power system, and For example, a state which does not need electric 
outp is, such as } gnai, and a >ng iownvvard slop; 
consun >tlo - ;h \ < afu< ce for fuel e > yl i reaso ega es 

N \ - - , oo ^ * e n» v- t at - t o - n v ^ , - , , \ 

s svlng a \ - vat 
i0017]The 1st drive system m which the Invention according to claim 5 drives "driving wheel 

\ 2 > wer ^^ *m \a c >< wng whe 
an electnc motor, A power supply which supplies electric power to said electric motor and 
which contains a fuel cell at least Is carried, in a control system of a hybrid type electric motor 
wbich starts said power supoly correspond m: ; to change of the 1st drive by said 1st drive 
system, and controls an output of an electric motor of said 2nd power system An output power 
detection means to detect output power of said fuel cell, and a control means which computes 
fuel consumption from current, voltage characteristic data, and efficiency data which were 
beforehand memorized based on said output power, Control system of a hybrid Sype eleernc. 
motor provided with a remaining fuel displaying means which displays remaining fuel from 
calculation of this fuel consumption. It is P 



>n, and detec 
' data which v 
! weight and c 



nd memorized 
necl ai by dele 



eieetne m 
showing t 
and draw; 
[0020|By 
hybrid typ 



6 : and the 
it. 



From the he< 
hack va&f 
m&m pipe 3, 
11 is support 
adjustment is 
f0022pt is the 
o n% segm< 
puts side by i 
auxiliary pow 
supported m< 
and left ends 
crank 13. 



of the , ,\ 

>iate where drawing 1 re 
c ss v xi r e pc su 
embodiment, human pc 
ectric motor, and the bk 
lor output used as the 2 
:>dy frame 2, and is inse 
itutas this car body frarr 
;s formed in the upper b 
lower end pad of the ha 
Hrol system of a hybrid ? 

nt wheel 8 is supported 
speed sensor 351 is ton 
d tune 4, the main pipe : 
:her crooked in the iowe 
he seat tube 9 is set up 
sd by the upper bed part 
o c ai operat o? of 
abbreviated centra; low 
nt of the main pipe 3 an 
v s \ ain drive systs 
=r system by the electric 

x M\ r ^ \ ^ 
)f me crankshaft 12. am 



sin switch 
i to the c 



the embodiment of th* 
;hbed based on an act 
moved the side view < 
ppiy of the hybrid type 
wer used as the 1 st pi 
yds 1 with electric as; 
nd power is shown. Ti 
led In in the head tub* 
a 2 / body J, enabling 
ed part of the handle < 
ndie stem 5. The maif 
ype electric motor ops 

pivotally by the lower t 
md in the shank of Ih 

- part, and Is prolonged 
by the slanting upper ; 
of the seat tune 9 via 

3f part of the body , an 
d the seat tube 9 via ti 
? b) a t oembe; 5 
> motor 21, and is cons 
ree rotation, the crank 
d the pedal 14 Is supp- 

W being an ON state, . 
nkshafl. 1 2 from the t>e^ 



control system oft 
smpaoying drawing 
' the hybrid type ek 
electric motor, 
wer is made info m 
st icewh i nak 
s bicycle 1 wvh e* 
4 located ahead f * 
•ee rotation of the r 
:em 5, and the fron 
switch SW is forme 
ales with this main 

id of the front fork 
front wheel 8 of the 
ianting lower part tea 
back . From the bad 
art toward body bed 
ne seat pillar 10, ant 
landie 60. 
the power unit 20 is 
3 bracket 19. The pc 
treading strength, < 
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vheei 
00251! 



formed in ti 
fuel ceil 30 ; 
locked. 
0O26jThe 
receptacle 
to the body 
and this els 
along with I 
with the up| 



pari 3 
fende 
[0028 



fixe 



>raeket 52 c 
jracket 53 c 
;pring 58 so 
noved to a 1 



;kel 19 f 



'hide object back of 
g part of the chain s 
sar wheel locking de 
eked with the rear v» 
- fw c 30 whk ? 
id the rear wheel 23 
eceptaele 34 is form 
fuel ceil receptacle 



sading strength appi 
insor S.52 sn the pow 
i stay 25 of the right 
he chain slay 25 is < 
pie which extends in 
* seat tube 9, The re 
25 and the seat sta 
e 24 for theft prever 
ei locking device 24 
a power supply whic 
the electric motor 2 
In the bracket 19, a 
Where the fuel cell 
with the engaging re 



side plug 63 is being 
m fuel cell 30 has iht 
■Aug 63, where the bs 
Kiwer extraction part 
per guide 42 and the 
Me 42 end the lower 
;e electric power ©xtr 
guide 42 is being fix 
) I x fue c* eo. pi 
looking tool 40. 
it 53 of the saddle 1 1 
■ part of the seat piiia 
seat pillar 10, The hi 
saddle 1 1 rotatable < 
the claw part 58a rro. 
position by rotating b 
i \ a dthc « 



ixeri to ! pars has • 
connectable electee 
dy is equipped. The f; 
s 70 being formed in t 
lower guide 37, and e. 
guide 37, and the hoc 
action part 70. 
■d to the seat tube 9, / 
sole M, and the uppes 

is rotatable about the 
10 at the 

a N ^ * a \ i 
t a fulcrum. This lockj 
y engage with the lob 
e locking lever 56 by 

^ 30 can be deiache 



. me njnning torque in 
s* Kb c nolo 1 s 
d to Ihe pedal 14. and 
• unit 20. 

ndbef't couple is install 
nnected with the iowei 
slanting lower pah bo. 

22, enabling free rotati 
>n is formed, and rotat 

supplies >l< c powe 
above the power unit £ 
N * < * o x '\ « ^ 
ceptacle 34 is equipp* 
ass 32d of the fuel ceil 

lads ossls occipitalis c 
; power extraction part 
' i x 0 ^ v \ a 
the lower part of the f\ 
ppingwlth \ e 
ide plug 63 is ele< 



i la 



\ \ e* 

>. The sa>\ c v 
id removing tb 
abscned into n 



uppe 



etwee n Lb 
* N \ bv 



aped with 
. display 7 
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iuo il j i he tue; cei; 30 of this embodiment ;s a , ^ e . stored by the 
constitutes the me; cell unit, in the cartridge 300 of a feel ceii unit, the fuel tank ;■ 
at me lower part, the fuel ceil body 3000 i.e., a ceil is arranged In the center sec; 

X N i S v « UU X 

stores the cell 302 as basic constitution of the fuel cei! 30. the fuel cell controller 

haOl ) he ca \ o 0 >i a e box 3 \ >mpo € 
considering si as long and slender shape, It can be made the shape which is eas 

i0032jS;nca the fuel cell 30 of a cartridge-type becomes the weight of severe; kit 
whcee, 0 tends to treat the way which s stood downward and with when lead ;s 
* a direction a ow 1 l shape -se fiexlb tv 1 s o s , - face goes p 
when fuel is hydrogen : as a layout at this time, from the bottom, It Is considered 
N ^ v " \ \ - , m ) 0 0^ \e 0 0, \ s> 1 ^ 
affisngca ^ n ^ 

N! * \ a * , a v a* - a > \ c 3 heating < 

0 - ^ed in the lower part of the a 302 

iO033]Thus, since these upper parts will also be heated by an air convection if Ih 

^ a \ ^ e\ i i v. 

tank 301 Is aeanace to the ceil 302 up side, and it may be made arrange the fee 
the cell 302 and fuel oell controller 303 down side so that the fuel tank 301 may 
superfluously, bat to supply fuel by a natural fail. 

[0034]That is, since fuel will carry out a natural fail to the oell 302 with gravity if h 
N \ \ s the upper pad of the cell 302 it *e < c : 3 < - 

-\ 0'\, C v * ^ d< v »> , N s s s , - ^ \ 

convection by ceil waste heat, cell storage space provides the fuel tank storage < 

insulation from ;gnltlng with hotter waste heat etc., fuel tank storage space la fu ' 
with an incombustible material. 

[003S]The fuel cell 30 Is equipped with the auxiliary battery 340. For cell starilm 
battery 34-0 starts the fuel cell controller 303 by the main power supply circuit 3- 
makes the air pump 321 drive, or the fuel valve 316 is opened and closed via ti- 
er It serves as a power supply to the fuel cell controller 303. This auxiliary' batte 
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sv-'uouj m*» sue 


• v eomro;ier 3 is equipped with tee now* 


'oiatlie memory 342, an 


d remaining 




>y tne nonvoia 


2, The remaining fuel If 


ujieator 350 




?e tipper part of the fuel ceil 30, and the fuel c 


lank \ N so 


splayed on it 




; the fuel cell controller 303 makes a remalnlr 


V < N " w c< 


erve e 




cue c . x *n - - x 


*r 350 at the topmost pa 


irt so that It 




^ ' - N o \ ' e « ^ v vor pa f 








i tank 301 is arranged In the fuel task storing 


chamber 304a formed 


with the fuei 




N v \ ^ s N ^ C5 'P*- 0 


34a is open for free pas 


sage with 


me Wif.o nose 


306 formed m the cartridge 300 via the Inirod 


action duet 305, and Is 


open for 


sage i 


vith the ex s 308 form 


:ige 300 via the exhausi 


i duct 307. 


iuuob] $ he sun 


oi > ed the befo 


a vehicle beveling dire 


ctlon ) side, 


and the exhau 


s port 30? ^ s cated the befo [avehi 


- c b ov* ml ^ ; o - N 


Side, and 


was taken in si 


N - v iDie 10 « ndhok $06, He 


flows through the fuei t 


ank storing 


charnbei 304a 


itnoduction di 305, and is trying fc 


ir the fuel temperature ?. 


>f the fuei 


tank 301 to tur 


'n into outdoor air temperature by being exha 


N > e\ x a .s: 


port 308 v;a 


the exhaust cii 


ict 307, In order to bring forward the gas dlffi 


ision to the Inside of the 




atmosphere at 


the time of fuel gas leakage, the fuel tank cc 


staining ease 304 was 


made into 


the another ro< 


^ N o Interee the septum - 


the wind hole 306 and 1 


he exhaust 


port 308 which 


- ^ - 1 vMa f c sis 


ibllshed, Thus, If fuel tai 


ik storage 


space and cell 


- "v ^ \v s s / the septum 31 


'< 1 and a wind hole is pr 


ovid'ed in 


the upper part 


s< ^ jeptum o v - < 


t and Its tall end, respe* 


lively, 


uroge 


O N i \ N U \ v ^ s s 


p the characteristic Ugh 


tar than air 


and the flow ot 


5 a running wind. 






P 0 1 1 


Tie of leakage, since it is generally lighter the 


n air, fuel gas is making 


i the wall of 


the fuei tank si 


:onng chamber 304a Incline toward back, unil 


ling, and arranging the ■ 


exhaust port 


308 in a nosltk 


m higher than the wind hole 306, and is cam. 


so out that it is easy to • 


i f use g is 


back so that it 


may be spread promptly back. 




[OOeojThus, in 


the case of eases, such as hydrogen gas, si 


ipposing the gas leaks-; 


so from the 


fuel tank 301 , ; 


3 fuei tank storage ventilates well and the fue 


1 of the fuel tank 301 !e; 


3ds to the 


open air. if the 


wall of the septum 31 i 1 is made to incline tov 


3rd bock and t pon dc 


s in it with 


the back exeat 


SGS at c - tion le ga< < 


leaked will become alsr 


) in the 


- mm o* n \ e N ^ 


;le Interdiction that it is easy to be spread bar 


:k. 




[0041]The ther 


real insulation 300a and the Incombustible m. 


sterisl 309b are formed 




'^vo e " \ 


cas« 3 y oow gth« < * < >b g : 


chamber 304a with the • 




insulation 303e 




/ carelessly ] with the w 




•new o\ et 


c. By covering the fuel tank storing chamber : 


304a with the Incombus 





reaucec 
[004211 
the fuel 
mounting de 
information t 
enabled Iron 
the actuator 
[0043JThe re 
301 sends r 
remaining fu 
[0044)From I 
sensor) is hi 
t se \ i ce t 
suspends po 
[0045]The fu 
304, and the 
th s ft e t < :k 
is supplied te 
[0046JThe fu 
opened and « 
vaive 316 ha 
supplied to tl" 
ceil eoniroliei 
stale and rue 

f0047]The on 
before [ a vei 
wind-blows e 
at the cell etc 

by the fuel cs 
ceil cooling h 



o b - ? she 

ce heats, it is carrying out as [ be / it / less fchar 
311 and the fuel tank storing chamber 304a an 
them a effect i \ fuel t mk 0 
ei lank electing switch S 

age detector 312 are arranged a! the fuel tank 
Peeling switch 861 detecis aitachment/reeKwa 
:o the fuel cell controller 303 In the fuel ceil co 
n the fuel tank 301 by attache-em detection at 
317 of the fuel valve 316 is operated and the f 
a-r-aining fuel reset switch S62 operates at the 
•emaining fuel reset Information io the fuel ceil 
» ^ OvkTRi m of the fuel ceil c 

IN fue tank '3 s el k *\ ge detecto 31.; 
ate< the dov t heats fuel leakage, 

> o i 303 i i the ft 5 < e controller 303 c 
>wer generation. 

■ exchangeable fuel tank 301 Is fixed to it. The f 
. t % s 2-fixing pad J13, and tht > ta 
e cell 302 via the fuel supply piping 315, 
/alve 316 is formed in the fuel supply piping 
se i a h the ac u itot 3 * 7 v t 1 1 e k t at > 
- > h\ wo uciioro omtN el « a nt 
cell 302. if opening and closing of me fuel w 
33 and the actuator 317, the fuel valve 316 
exh rted, the 

use unexps c 
ig-wind-blows Iced port 318 Is opened for fr 
e traveling direction ] side at the ceil storing 
sust port 319 is opened for free passage aw 
g oharnber 310 a I the backside I the vehicle 
• 3103 the cell cooling fan 320 is arranged ar 
lonrreiler 303, Cooling wind blows are comp: 
w a s . . ^ • 6 
sex ted the co 
vehicles is used for cell cooling. 



the reel c 
the ce:i c 



alning fuel 



containing case 304 
I of the fuel tank 301 
rtrollei 303 supply c 
he cell 302, by remc 
lei valve 318 closes, 
ne exc uange of 
ontroil* 3 N ^ 
ontroiler 303. 
I tit it is hydroge ? ga> 
sends fuel leakage i 
loses the fuel valve t: 



S62, and 
s fuel tank 
i sends this 



wsc 



parogen gas 
rmation to 
, and If 



in the fuel tank storing c 
uel output port 314 is es 
s N k frc xv t s « \ \ 

315, and this fue; valve 
$17 opens < 

Her 303, and controls ih 
ilve 316 are automated I 
s opened in operation In 
;d or a certain failure wll 

ee passage and estabks 
chamber 310, and the c 
i est; she Hhe r 
traveling direction 1. In t 
id this ceil cooling fan 3; 
jlsonly taken in by the d 
18 to the cell storing chg 
blows exhaust port 319, 



close the 
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ranged £ 
■M 302 by 



or eacn eels 
accompany! 
t! e ;e 30 
[DOSOJFor e: 
water, and f 



DOS 1 1TT 



sntroiler 3i 
0521The (- 



two electrodes. We 
hydrogen ion to th 
- change into a stat 
1 \ f m cc oft 
combining the ceil 
le electromotive f'oi 
cools on it 
)le by using methai 
K| evaporation is c 
id carbon dioxide, < 
ich it was generate 
ctive oxidation rea< 
~M 302 of a fuel ce 



wer of the eel 
: 70, and the r. 
«H tei 
' S11 



302 



nation part 351, i 
ration, and a fuel 
the external con 
naining fuel info: 
nation, and the a 
■unlcation pad 4( 
rt 351 . 



)2 of the fuel cell 30 k 
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i the invent I o to cia - \ 

ser of an electric motor based on operational status, Detect the on* 
s b pe e ieo t r k \ v 

.ion as stopping a fuel cell for fuel economy for the reason for the le 
:h do not carry out an eiectric output above the state which does no 
such as waiting for a signal and a long downward slope, or regulat 
•d. and it becomes saving of the fuel of a fuel cell. 
: power detection means to detect the output power of a fuel cell in 



edlng to 



o power ot 
is a fuel 
\ based on 



;ko ? 
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* NOTICES * 



sen translated by computer So the translation may nol 



jm >recisei> 
2-**** shows the word which can not be translated. 
ax\ o< v , ob o?e a<-4 irans t i 



TECHNICAL h 



r — ' ^ N % ^ \v OT hs nvent.ort relates to the control system of the hybrid type electric 
motor which carries a fuel cell at least and was made to **** the output of said electric motor 
which doves said driving wheel and which supplies electric power to an electric motor and this 
* * " ( at least wh ie driving a driving wheel based on two or more sources of power. 



[Translation done.] 



* NOTICES * 



* v t ha* Mated b > N th« transk a -A reflect th« 

i I: ansfated. 
\ p. \ words are not translated. 



PRIOR ART 

[Description of the Prior ArtJFoi example although t ere Is a battery-ass sted bicyc vhseh 
makes human power the 1st \ ow e U electric n otoi 

so i cc o* pc we s 3 echargeabk > cable t 

y charger from a home power supply before a run and the capacity of a rechargeable 
battery Is lost, it will use It, charging again. 

[0003]lh such a battery-assisted bicycle, since charge takes several hours and a run becomes 
impossible in the meantime, hydrogen Bon ** or a reformer, and a fuel ceil are carried In JP,8- 
119180.A and there are some which drive an electric motor in it, for example. 
[G004JA hybrk ypeek t motor has the indicator ->* „ *. re^-cr goao c m ^ , 
as a fuel cell and a battery, as the source of power, and the thing which carries a reformer as a 
hydrogen supply system to a fuel cell further. In what carries a reforms- * >erak*re < 
m m v\c : o t Is detected and there is an indication of what carries out reforming 



[Translation done.] 
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:.?n may not reflect tr 



i in not be ir; isiated 
o is ated. 



EFFECT OF THE INVENTION 

x s^xplanation so that clearly in the invention according to 
clain By ha ng a tempera! detecting me; < ietc perature of a fuel cell, 

and a control means which controls the required power of an electric motor based on the 
temperature of a fuel cell, detecting, the temperature of a fue cell, and control \ , \ c 
power of an electric motor based on the temperature of a fuel ceil. If Is possible to combine 
electromotive force effectively corresponding to the operational status of a hybrid type electric 
motor, and to operate a fuel ceil effectively. 

|010?}The temperature detecting means which detects the temperature of a fuel ceil In the 
invention according to claim 2, By having a control means which controls the required power of 
an electric motor based on the temperature of a fuel ceil, detecting the temperature of f je 
ceil and controlling the required power of the electric motor of the 2nd power system based on 
the temperature of a fuel ceil It is possible to combine electromotive force effectively 

s o-atus of a hybrid type elc tnc r 1 * rk - i 

cell effectively, 

[OlOSJIn the invention according to claim 3. when the temperature of a fuel ceil is heiow 

• N< » ! ro ig the required power of an « c not ottc skc 

electric power more than permission output from a fuel ceil, and suppressing the output at the 
time of the low temperature of a fuel cell degradation of a fuel cell can :>e prevented and me 
\ - s m v rcisco 

[Q109]The operational state detecting means which detects c \ one stab s of j ryb i 
iype electrsc motor ;n the invention according to calm 4, If has a control means which controls 
the required power of an electric motor based on operational status, Detect the operational 
> ^ !<N c v > ^ i > , o ^ 



restrictions which do not carry out an electric output above the state which does not need 

can be prevented, and it becomes saving of the fuel of a fuel ceil. 

|0110] An output power detection means to detect the output power of a fuel ceil in the 

invention according to claim 5, The control means which computes fuel consumption from me 

< \Km o -mc? >ti u >i v* .^mcvdcim^ i - vere b* >rehanc >roorized 
based on output power, It has a remaining fuel displaying means wneh displays >\* - \i „o 

i tion of this fuel oonsu npl o \ Detect the output power of a fuel ceil and fuel 
consumption Is computed from m ^ c nt v - jitngt ^. ) < < w j lt , ^ - > 
which were beforehand memorized based on this output power, Remaining fuel Is displayed 
from calculation of this fuel consumption, and an Improvement of weight and cost can be 

a< - ~ !> N * r N - v. t on v. tnoui the flow instrument for detecting 

remaining fuel using it. 



[Translation done,] 
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1, i his document has been translated by computer. So the Iran - i n m t e t " 
anginal precisely. 

- ^ v,rt " ac < ^ i m not tv cnnslaled. 

^ , ^ words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the InventionjBy the way, to the eo w< - tiona th ig th« Klicat > 
of now to control power generation of a fuel ceil corresponding to a run of a hybrid type electric 
motor is absolutely none, and. There is no indication of combining the 2nd power effectively to 
the 1st power corresponding to the traveling condition of a hybrid type electric motor, and 

c a 'ue co effect ve y etc. 
lOOOSJThe reactivity of hydrogen and oxygen is blunt, and in using a fuel cell especially, if the 
electric power more than predetermined is taken out, it will do damage not only to fuel 
efficiency but to the fuel cell itself, until a fuel cell goes up to optimal temperature as me 
characteristic of a fuel cell. Even when an electric output has not been carried out, In order to 
maintain the power generation operation of a fuel ceil body, there is a problem of fuel being 
consumed c ontin x 

[0007]An object of this invention is to provide the control system of the hybrid type electric 
motor which It was made In view of this point, and electromotive force is effectively combined 
corresponding to the operational status of a hybrid type electric motor, and can operate a fuel 
ceil effectively. 



(Translation done.] 



: 2 , cn^.w \n o s 



Page I on? 



* NOTICES * 

JPO and .INFIX are not responsible for say 

d ct 1 lent has een t s atad by computer. So the trans at on may wi ctth« 
original precisely. 

shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



MEANS 

[Means for Solving the Prohlemjln order to solve said technical problem and to attain the 
purpose, this Invention was constituted as follows. 

[0009jWhlle the invention according to claim 1 drives "driving wheel based on two or more 
sources of power, In a hybrid type electee motor which carries a power supply which drives 
said driving wheel, which supplies electric power to an elects c motoi arc fs^\, — > 
least, and which contains a fuel cell at least, and controlled an output of said electric motor, 
Control system of a hybrid type electric motor provided with a temperature detecting means 
which detects temperature of said fuel ceil, and a control means which controls required power 

N f - i< s 'i a a .f o f said fuel cell. It is 2 
|OO10]According to this Invention according to claim 1, it is possible to detect temperature of a 
fuel cell, and to combine electromotive force effectively correspo k g 
a b* d type elect? v. to* by controlling required power of an electric motor based on 
temperature of a fuel cell, and to operate a fuel cell effectively.. 

[001 1 line 1st drive system in which the invention according to claim 2 drives "driving wheel 
with the 1st power, The 2nd power system that drives said driving wheel with the 2nd power by 
an electric motor, A power supply which supplies electric power to said electric motor and 
v*< i ;h x 2a is 1 1 m ce at east s can ed in a centre system oi a or < type * set ; > c 
which starts said power supply corresponding to change of the 1st drive by said 1st drive 
system, and controls an output of an electric motor of said 2nd power system. Control system 
of a hybrid type electric motor provided with a temperature defecting means which detects 
temperature of said fuel ceil, and a control means which controls required power of said 
electee motor based on temperature of seel fuel cell. It is 

[00 12] According to ties Invention according to claim 2, si Is possible to detect temperature of a 
N i fromotiv* >rce effc c 

N N '» > ^ , ms , o 



system based on temperature of a fuel cell, and to operate a fuel eel! effectively. 

^ ' o \^ N according to claim 3 the "aforementioned control means, Control system 
t type c note according 3 , - to 2 contro n > eel povve fs i 
eteefde motor not to make electric power more t * emission utpi >aicJ fuel cc 
temperature of said fuel cell is below prescribed temperature, It is 

|0014]By controlling required power of an electric motor not to make electric power more than 
permission output from a fuel cell, and suppressing an 0 t{ ut at the time of c <* >rnpe u 
a fuel cell, when temperature of a fuel cell is below prescribed temperature according to this 
invention according to claim 3, Degradation of a fuel cell can be prevented and fuel 
cons 1 m ^ \\t ( r rv 1 >sed 

iOOISTThe 1st drive system in which the Invention according to claim 4 drives "driving wheel 
with the 1st power, The 2nd power system that drives said driving wheel with the 2nd power by 
an electric motor, A power supply which supplies electric power to said electric motor and 
which contains a fuel cell at least Is carried, In a control system of a hybrid type electric motor 
which starts said power supply corresponding to change of the 1st drive by said 1st drive 
system, and controls an output of an electric motor of said 2nd power system, Control system 
of a hybrid type electric motor provided with an operational state detecting means which 
detects operational status of said hybrid type electric motor, and a control means which 
controls required power of said electric motor based on operational status. It is 
[OGISJAccording to this invention according to claim 4, operational status of a hybrid type 
electric motor Is detected, Based on operational status, control required power of an electric 
motor of the 2nd power system, and For example, a state which does not need electric 
outputs, such as waiting for a signal, and a long downward slope, Or unnecessary power 
consumption, such as stopping a fuel cell for fuel economy for a reason for legal resections 
which do not carry out an electee output above regulation speed, can he prevented, and it 
: /'he of a v 'ue cell 

f001?]The 1st drive system in which the invention according to claim 5 drives "driving wheel 
with the 1st power, The 2nd power system that drives said driving wheel with the 2nd power by 
an electric motor, A power supply which supplies electric power to said electric motor and 
which contains a fuel cell at least is carried, In a control system of a hybrid type electric motor 
which starts said power supply corresponding to change of the 1st drive by said 1st drive 
system, and controls an output of an electric mo to, o m 1 > 

defection means to detect output power of said fuel ceil, and a control means which computes 
fuel consumption from current, voltage characteristic data, and efficiency data which were 
beforehand -seme ;ed based on said output powe Contt stemofahyb ,\ c 
motor provided with a remaining fuel displaying means which displays remaining fuel from 
calculation of thus fuel consumption. It is !! . 



[OOlSJAccording to this invention according to claim 5, output power of a fuel cell is detected, 
^r.g w insvume or compuing ei c< s up! on sr. > 
N , „ , ** era detecting rem; f ent. voltage 

< ha ' 5 - l8r st i cts and efficiency data which were beforehand memorize i bas« ion 

output power, An improvement of weight and cost cars be aimed at by detecting remaining fuel 

by calculation. 

[0019] 

nventionjBelow le embodi ent of tm ontroi s i 
eiectric motor of this invention is described based on an accompanying drawing, it is a figure 
show* nc * ; * moved the- c ^* s n 

eg ren \ ed the power supply of the hybrid type electric motor, 

ant human power used as the 1st power Is made into main power as a 
v - i type electric note and the bicycle 1 w e! 1 issista ce which mkes aux a> 
power the motor output used as the 2nd power is shown. This bicycle 1 with electric assistance 
has the car body frame 2, and is Inserted in in the head tube 4 located ahead [ of the main pipe 

*si tutes tn s oar body frame 2 / body J, enabling free or.at on of th« mole siem 5 
The handle 6 is formed In the upper bed part of the handle stem 5, and the front fork ? is 
formed in the lower end part of the .handle stem 5, The main switch SW is formed in the handle 
8, and the control system of a hybrid type electric motor operates with this main switch SW for 
it. 

10021 iThe front wheel 8 is supported pivotally by the o*ver em o the act fork « >ling free 
rotation. The speed sensor SSI is formed in the shank of the front wheel 8 of the front fork 7, 
From the head lube 4, the main pipe 3 had extended in the slanting lower part toward body 

>ki d - the ov\ < iged oa^ -\ From he 

main pipe 3, the seat tube 9 is set up by the slanting upper part toward body back. The saddle 
1 1 is supported by the upper bed part of the seat tube 9 via the seat pillar 10, and height 
adjustment is possible al operation of the height adjustment handle 60. 

s heat ed cc it? a lower part of the body \ and the power unit 20 is hung by the 
joining segment of the main pipe 3 and the seat tube 9 via the bracket 19. The power unit 20 
puts side by side the main drive system by a crew mennv v> tt 1 * - .no ;w 
auxiliary power system by the electric motor 21, and is constituted, The crankshaft 12 Is 
supported movably by this enabling free rotation, the crank 13 is attached to the both the right 

^ s s f * i v t <e v - v \ , ^ j. w , ^ ^ w 

crank 1 3, 

[0023jlt Is a time of the main switch SW being an ON state, and only when a crew members 

< t * ! * ^ , d >-> t *> i « , 

rotated and the power from the electric motor 21 is lold to the cranKshaft 12 That is, when the 
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pedal 14 is stepped on, in addition to the treading strength, the running torque from the electric 
motor 21 will be given to the crankshaft 12. The output of this electric motor 21 Is controlled to 
abbreviated- he proportional to the treading strength applied to the pedal 14, and this treading 
strength Is detected by the torque sensor S52 in the power unit 20. 
[0G24]From the bracket 19, the chain stay 25 of the right-and-left couple is installed toward 
body back, and the rear end part of the chain stay 25 is connected with the lower end of the 
seat stay 22 of the right-and-left couple which extends in a slanting lower pad toward the upper 
bed empty vehicle object hack of the seat tube 9. The rear wheel 23 is supported plvotally by 
the connecting part of the chain stay 25 and the seat stay 22, enabling free rotation, In the seat 
stay 22, the rear wheel locking device 24 for theft prevention is formed, and rotation of the rear 
wheel 23 is locked with the rear wheel locking device 24. 

[0025] It has the fuel cell 3D which is a power supply which supplies electric power between the 
seat tube 9 and the rear wheel 23 at the electric -motor 21 above th power un 20 removahk 
The fuel cell receptacle 34 Is formed m the bracket 19, and the fuel cell locking device 35 is 
formed In this fuel cell receptacle 34. Where the fuel cell receptacle 34 is equipped with the 
fuel cell 30, the lock pin 61 engages with the engaging recess 32d of the fuel cell 30, and is 
locked. 

[0026)The body side plug 63 is being fixed to the pars hasiiaris ossls occipitalis of the fuel cell 
receptacle 34, The fuel cell 30 has the connectable electric power ex action pa ek * 
to the body side plug 83, where the body s equ pped Th« fue c c I 30 s it Ix g remo b e 
and this electric power extraction part's 70 being formed In the lower pad of the fuel cell 30 
along with the upper guide 42 and the lower guide 37, and equipping with the fuel cell 30 along 
with the upper guide 42 and the lower guide 37, and the body side plug 63 Is electrically 
^m>--\ , - , <. rtnc power extraction part 70. 

|0027|The upper guide 42 is being fixed to the seat tube 9. As for the lower guide 37, the lower 
part 37a Is fixed to the fuel cell receptacle 34, and the upper pad 37b is being fixed to the rear 
fender 28 via the locking tool 40. 

i0028]The bracket 53 of the saddle 1 1 is rotatable about the holding pin 54 to the bracket 62 
fixed to the upper part of the seat pillar 10 at the fulcrum. The lock pin 55 Is being fixed to the 
bracket 52 of the seat pillar 10. The holding pin 67 is formed In the looking lever 66 by the 
bracket 53 of the saddle 11 rotatable at a fulcrum. This locking lever 56 is energized by the 
spring 68 so that the claw part 56a may engage with the lock pin 55. The saddle 11 can be 
moved to a front position by rotating the locking lever 58 by hand and removing the daw part 
56a from the lock pin 55, and the fuel cell 30 can be rtetached and attached into the body in 
this state. 

|0029]The handle 6 Is equipped with the display 71 , the remaining fuel of the fuel cell 30 : etc. 

i 1 t **na 
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fuel cell 30. 

3 N« x he compose* )f the fue sell 3C s « \ < id base i Ore* N - 

- N - - * - < » N >->k ^ of a fuel cell. 

o - v > N ol ~ur 5 s a cartridge-type s stored ht car! dg« 3 

constitutes the fue! eel! unit In the cartridge 300 of a fuel ceil unit the fuel tank 301 is arranged 
s N v t ! »ocv o<\ < » v •> h a 5 decanter section , and the 

( JC3 s arranged i \ upper part I s a ue ce i - \ ages « iw 
stores the ceil 302 as basic constitution of the fuel cell 30, the fue! ceil controller 303, and the 
fue! tank 301 to the cartridge 300 of one box, arranging a component in a column, and 
considering It as long and slender shape, It can be made the shape which is easy to Include 
also In narrow vehicles. 

[GQ32]Ssnce the fue! cell 30 of a cartridge-type becomes the weight of several kilograms on the 
whole, It tends to treat the way which is stood downward and with which load is equipped, and 
In a direction narrow In unit shape, the flexibility in a mount ng sui + ace goes ip efore 
when fuel is hydrogen, as a layout at this time, from the bottom, it Is considered as the order of 
the fue! tank 301, the ceil 302, and the fue! ceil controller 303, and a component unit is 
arranged In a column. Since heat occurs and the upper part gets warm easily by an air 
convection with power generation from the ceil 302, in order to avoid heating of the fuel tank 
301 , the fue! tank 301 is arranged in the lower part of the cell 302, 

h0033IThus, esnee these upper parts will also be heated by an a r < onvectl >n * the \ 10 a id 
fue! ceil controller 303 grade may be heated by the contingency, When fuel is a fluid, the fue! 
tank 301 Is arranged to the cell 302 up side, and It may be made arrange the fuel tank 301 io 
the ceii 302 and fuel cell controller 303 down side so that the fuel tank 301 may not be heated 
superfluously, but to supply fuel by a natural fall. 

!0034}That Is, since fue! will carry out a natural fail to the cell 302 with gravity if fue! arranges 
the fue! tank 301 In the upper part of the ceii 302 in the case of a fluid etc., a component like a 
pumping pump becomes unnecessary and it becomes advantageous In respect of cost, a 
payload, etc. In this case, In order to prevent the fue! tank 301 from being heated by the air 

s ice pre vide* I n fuel ank stc a< 
N ^ v ^ v '\ o \ »~\* * > »ma insulation to a septum. In order to prevent thermal 

. v- ^ *h v.esb, -a . k ♦ tr-k^oa^ , 
with an incombustible material 

!0035]The fue! cell 30 is equipped with the auxiliary battery 340. For cell starting, the auxiliary 
cattery 340 starts the fuel ceil controller 303 by the main power supply circuit 341, and 

he air r ) j or the- fue * >> opened an 
or It serves as a power supply to the fuel cell controller 303. This auxiliary battery 340 charges 
* *" ^ r vr ^ *f spunse to supply after starting of the cell 302 from 

i'mp://\vw\v4,ipdi,^ 2/27/08 



the cell 302, 

[OOSSJThe fuel ceil controller 303 is equipped with the nonvolatile memory 342. and remaining 
fuel data etc. are memorized by the nonvolatile memory 342. The remaining fuel indicator 350 
is formed in the upper part of the fuel cell 30, and the fuel of the fuel tank 301 Is displayed on It 
by LED e fuel cell a ) <• ? i, 1 ^ 

double purpose, and it arranges the remaining fuel indicator 350 at the topmost part so that it 
may be easy to recognize visually from the upper part. 

[0037|The fuel tank 301 Is an err ed n the fue ta ik s o in 3 amber k04; m j w » * 
tank containing case 304, This fuel tank storing chamber 304a is open for free passage with 
the wind hole 306 formed in the cartridge 300 via the introduction dud 305, and is open for 
free passage with the exhaust port 308 formed In the cartridge 300 via the exhaust duet 307, 
[0038JThe running wind which it was located in the before [ a vehicle traveling direction ] side, 
and the exhaust port 308 was located in the before [ a vehicle traveling direction J side, and 
was taken In from the wind hole 306 the wind hole 308, He flows through the fuel tank storing 
chamber 304a via the introduction duct 305, and is trying for the fuel temperature of the fuel 
tank 301 to turn into outdoor air temperature by being exhausted from the exhaust port 308 via 
the exhaust duct 307, In order to bring forward the gas diffusion to the inside of the 
atmosphere at the time of fuel gas leakage, the fuel tank containing case 304 was made into 
the another room structure intercepted by the septum, and the wind hole 306 and the exhaust 
port 308 which are fresh air inlets with the open air are e st shed > m U \k storage 
^caco a u ^ - age f „ rm v , 1 cy the septum 311 and a wind hole is provided In 
ine upper part of the septum 311 in a direction of movement and Its tail end, respectively, 
hydrogen will be back spread In the atmosphere smoothly by the charai u . 

N \ v * snn 10 w nd 
|0039}At the time of leakage, since It is generally lighter than air, fuel gas is making the wall of 
nee* 304a incline toward back, uniting, and arrang u exl aust port 
308 ;n a position higher than the wind hole 306, and is carried out that if is easy to diffuse gas 
back so that it may be spread promptly back 

|0040]Thus, In the case of gases, such as hydrogen gas, supposing the gas leakage from the 
fuel tank 301, a fuel tank storage ventilates well and the fuel of the fuel tank 301 leads to the 
open air If the wall of the septum 31 1 Is made to incline toward back and It provides In it with 
the back exhaust port 308 at a high position, the gas which leaked will become also In the 
stale of a vehicle Interdiction that it Is easy to foe spread back, 

[0041]The thermal Insulation 309a and the incombustible material 309b are formed In the fuel 
tank containing case 304. By covering the fuel tank storing chamber 304a with the thermal 
Insulation 309a, It can carry out as [ heat / the fuel tank 301 / carelessly 1 with the waste heat of 
the ceil 302, etc. By covering the fuel tank storing chamber 304a with the incombustible 
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materia! 309b, by the eel! 302 he short circ t of fh< fm ce con! et< e% i 

circumference beats, it is irrying out as ( be / it >s tha i .he fuel tar* ; j t dissociated by 

e! tank storing ± r\\ 504a and the ce ? chambe 
reduced the thermal effect to the fuel tank 301 , 

i0042JThe fuel tank mounting delecting switch S61, the remaining fuel reset switch 862, and 
the fuel leakage detector 312 are arranged ai the fuel tank on a no >e 304. The 
mounting detecting switch S81 detects attachment/removal of the fuel tank 301 , and sends this 
information te the fuel celt controller 303, in the fuel cell controller 303, supply of fuel is 
enabled from the fuel tank 301 by attachment detection at the cell 302, by removal detection, 
the actuator 317 of the fuel valve 316 Is operated and the fuel valve 318 closes. 
[0043]The remaining fuel reset switch S82 operates at the time of exchange of the fuel tank 
301 sends remaining fuel reset information to the fuel cell controller 303, and resets the 
remaining fuel of nonvolatile MOMERI 342 of the fuel cell controller 303. 
[0044)From the fuel tank 301 , the fuel leakage detector 312 (If it is hydrogen gas hydrogen gas 

* * * uol leakage v^us f e 
the fuel cell controller 303, and the fuel cell controller 303 closes the fuel valve 316, and It 
suspends power generation. 

[GQ45j!he fuel tank mounting-and-fixing part 313 is formed in the fuel tank storing chamber 
304. and the exchangeable fuel tank 301 is fixed to it. The Cue! output pen 314 ;s established m 
this fuel tank mounting«and~fixing part 313, and the fuel unen oi * <»on tt«« , - i - 
is supplied to the ceil 302 via the fuel supply piping 315. 

|0046JThe fuel valve 316 is formed in the fuel supply piping 315, and this fuel valve 318 is 
opened and closed with the actuator 317 to it. The actuator 317 opens and closes the fuel 
valve 316 based on the instructions from the fuel cell controller 303, and controls the fuel 
supplied to the ceil 302. if opening and closing of the fuel valve 316 are si iomaied 
cell controller 303 and the actuator 317, the fuel valve 316 is opened in operation In the normal 
stale and fuel Is exhausted, the fuel tank 301 will be removed era certain failure will close the 
fuel valve 316 in a use unexpected situation. 

[0047]The cooling-windrows feed port 316 is opened for free passage and established in the 
before [ a vehicle traveling direction ] side at the cell storing chamber 310, and the cooling - 
wind-blows exhaust port 319 is opened for free passage st ihec 
at the cell storing chamber 310 ai the backside I the vehicle traveling direction ]. In the cell 
storing chamber 310, the cell cooling fan 320 is. arranged and this cell cooling fan 320 is driven 
by the fuel cell controller 303. Cooling wind blows are compulsoriiy taken In by the drive of this 
ceil cooling fan 320 from the cooiing-wlnd-hiows feed port 318 to the ceil storing chamber 310, 
the ceil 302 Is cooled, it is exhausted from the cooi!ng~wind~blows exhaust port 319, and the 
running < a 0 f vehicles us used for ceil cooling. 



Page 8 ofi? 



[0048jln me cell storing chamber 310, the air pump 321 is arranged and this air pump 321 is 
driven by the cei co walks 303 \ <■ supplied to the \02 by the dr ve fthisi - - - 

^ compos ^ ! thec< 302 o he i 30 is expi? 5 r efh v/< ogen use 

< < .now c; from the fuel tank 301 , and from the air pump 
32 1 , air will be ****(ed) as an oxidizer to the anod< pels a 3 c 

by performing electrochemical reaction by a catalyst A >o \ Tie s io inge memb 
infixed between two electrodes. Water is supplied in order to get wet in order to secure the 
permeability of a hydrogen ion lo this ion-exchange membrane and to make it move to it 
smoothly, and to change into a state.. The cell 302 is constituted by making such an electrode 
pair into a unit, and the fuel ceil of the prescribed output which tcta ed the e ect >moi 
of each cell 302 combining the ceil 302 of two or more sheets is formed. Generation of heat 
accompanying the electromotive force reaction of the cell 302 passes air on the periphery of 
«ce - 2 \ ox s on t 

|0G5G]For example by using methane* a^ . i*e i as « 0 m \ ^ ^ s /utn 

waicr. one healir-:g evaporation is ca neJo-* T *• -tiytu ta^ «. 
into hydrogen and car bon dioxide, and after reducing the concentration of the carbon 
monoxide by which It was generated in the minute amount with the reformer via a shift 
converter, a selective oxidation reactor, etc., this hydrogen gas Is supplied to the anode 
electrode of the cell 302 of a fuel cell. Or direct supply of the hydrogen gas may be carried out 
from a cylinder, 

[0051 ]The electric power of the ceil 302 Is taken out with the power line 330,331 to the electric 
power ext 11 / 7 » * - be diode 01 of prew^on s 
line 330. in the ceil 302, the cell temperature detection sensor S1 1 is formed, this cell 
temperature defection sensor SI t delects cell temperature in it, and it sends to the fuel ceil 
controller 303. 

l0052|T'be external communication part 351 is formed in the fuel cell controller 303. In this 
external communication part 351, the ON/OFF information on the main switch SW, external 
abnormality information, and a fuel cell controller seizing signal, A fuel cell control signal etc. 
arerece ed f >n the external communication pad 40 oftN t , >ntro >i 40 a i, on 
the other hand, remaining fuel information, remaining fuel reset switch information, feei-ceic 
temperature information, and the abnormality information of the fuel ceil 30 are transmitted to 
the external communication part 401 of the vehicle controller 400 by the external 
commun , mvn gj>- , 

[0053|:Thus, the fuel cell controller 303 has a function which communicates with the exterior 
and serves as starting of the fuel cell controller 303 and the switch of OFF. A power supply is 
turned OFF after closing the fuel valve 316 to the main power supply circuit 341 , when there is 
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ilcatk t 6 >uts v 

[0054]By arrival of a data signal the main power supply circuit 3- 1 -vmm v v c after skm m 
transmits and receives required data. According to this embodiment, the ON/OFF information 
on the main switch SW is received, the fuel valve 316 is closed at the time of OFF, and it 
releases It at the time of ON Remaining md 

the external vehicle controller 400, the fall of remaining fuel is got to know by communication, 
and the maximum output of the electrical motor 21 is extracted, or it is made to stop, in order 
for the time of low temperature to make degradation of the ceil 302 io n , jomn , 
cell temperature, the output of the electric motor 21 is extracted, and it is getting to know 
opnmal temperature, and Is made to correspond to full power, 

[GOSSjaecumuiatlon consumption calculation of the efficiency map by the ceil cement value, the 
ceil voltage vaim mm the voltage detection se sorS13 and fu« >nsumt i-pro 
electricity from the current detection sensor 812, etc. to fue ~ carrying out rema g < * 
calculated and it expresses as the lighting number of two or more LED which installed it In the 
remaining fuel Indicator 350. In order to memorize the present remaining fuel at the time of the 

>F F - It memorizes to the nonvolatile memory 342 . 
[0056]lf the cell 302 begins power general o \ n o\1e> for the r sc c* eel ten pi v . sta 

h a m c* jmperatur* op al temperature ell coo ) x $ irh anc 
a temperature control Is performed. The ceil cooling fan 320 is stopped below with appropriate 
temperature for fuel consumption saving. In order to also use natural air cooling by a running 
1(ieff( very, :t forme i the coo ig-wind-blows feed port 318 to the direction of movement, 
and has esta shed v e o< \ ng w nd~oiows exhaust port 319 back. 
[0057]jf it adjusts an air content, an air content is Indirectly increased, in order that the air 

5 32 > s action and ma - mt a production of elec 

surveillance of cell voltage and cell current to the cell 302 and a production of electricity will 

! i i I * \ C < "SO 

[OOSajWhen the main switch SW Is turned off, 0 (zero) is removed for remaining fuel and the 
fuel tank 301 is removed for cell temperature beyond as for an acceptable value, the fuel ceil 
controller 303 of the fuel cell controller 303 Is failure or a certain cause, When it stops 

anc rleemg ^ me fuel va ve 310 a e a -e mto ? i a< \ 
and ;t is made for the fuel valve 316 to close at the time of OFF) When the fuel cell controller 
303 becomes out of control and magnetization is impossible, the fuel valve 316 Is closed 
automatically. Sometimes, the fuel valve 316 is ai n m osed at the nee detecting 
unexp^etvU c eat/cell voltage etc. 

i0059]Nexi the control system of the hybrid type electric motor which makes the fuel cell 30 a 

ee led based on - > a block diae 

the control system of a hypnd type electee motor. 
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£006G]The electric power which the electric power extraction part 70 of the fuel coil 30 is 
electrically connected to the body side plug 63, and is taken out from the electric power 
extraction part 70 is sent to the motor drive circuit 404 via the power line 402,403 connected to 

> r3 7 he e e< h c n o < 
power line 405,408, and the motor drive circuit 404 drives the electric motor 21 to it based on 
the control signal from CPU4G7. CPU407 controls the motor dnve circuit 404 based on the 
duty ratio of ON-GFR and changes the output of the electric motor 21 , 
[0081 |The current sensor S31 is formed in the power line 406, and this current sensor S31 
detects electric motor current, and sends it to CPU407 via the Interface (IF) 408 CPU407. the 
auxiliary power 409, and the power supply circuit 410 are connected to the power line 405,406 
in parallel with the motor drive circuit 404. The auxiliary power 409 comprises a rechargeable 
battery, is a driving source of CPU407 and it gives auxiliary power to the motor drive circuit 
* ^ * v N vu c^rcly crcuit 410. 

[0062|The ON/OFF signal of the main switch SW is sent to ( PU407 v la 
The vehicle speed pulse from the speed sensor S51 is sent to CPU407 via the interface (IF) 
412, and the input torque of the torque sensor S52 which detects the human power torque 
based on control force by foot Is sent to CPU407 via the interface (IF) 413, CPU407 controls 
the motor drive circuit 404 so that it may change the output of the electric motor 21 so that it 
may become such big assistant ratio ~ motor output torque / input torque (0-1 Si) that the 
vehicle speed Is low so that the following may be carried out based on the vehicle speed by a 
vehicle speed pulse, and the treading strength by an input torque. 

[0063]7he remaining fuel information from CPU407 is sent to the display 71 via the interface 
(IF) 414. 

[0064]The voltage detection sensor S13 which detects a cell voltage value Is connected to the 
power line 330,331 , fuel cell output voltage Is detected, and it sends to GPU407 via the 
Interface (IF) 415. The current detection sensor S12 which detects cell current is connected to 
the power line 330, fuel ceil output current is detected, and it sends to CPU407 via the 
Interface (IF) 415. 

r008S]So that CPU407 may become an input to qu* snd « >s note orqi x> >uted 

;s slst n t at o which becomes settled in the vehicle speed etc , So that the target 
motor required power computed from the vehicle speed and assistant motor torque may be 
supplied from the motor electric circuit 404, The supply output of electric motor 21 HE is 
computed from the motor current detection > current sens S3 a i th< ok 

eiecthe circuit 404 is controlled to bring the difference of a target motor required power value 
and the supply output value of electric motor 21 HE close to 0. CPU407 controls the fuel cell 
controller 303 so that the cell 302 outputs a target motor required power value. That is, a fuel 
U ! >u ^ ^\ x*c -e . ^ Mlol. <r -con control 3 o 
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from the external communication part 401 so that a difference may bring the fuel ceil output 
voltage which is a actual output from the cell 302, the fuel ceil output value computed from fuel 
cell output current, and a target mho evening required power value close to 0. 
lOOBBjThe fuel cell controller 303 controls the fuel valve 316 via the air pump 321 and the 
actuator 317 based on a fuel ceil control signal and fuel cell temperature, and controls the 
output power of the cell 302, 

[00671 Drawing 3 is a control How chart of the control system of a hybrid type electric motor. 
[G068]ln [ If the main switch SW Is turned on, flows of control will begin, and ) Step a t A - 
switch SW state Is judged with the vehicle controller 400, main-switch SW state information is 
sent to the fuel cell controller 303, and, in OFF, It shifts to Step a2, and remaining fuel data is 
memorized to the nonvolatile memory 342, and, in ON, It shifts to Step a3. 

3 < x t< a u3 tun so zmg s gnal of the fuel cell 30 is sent to the fuel cell controller 303 from 
the vehicle controller 400, the air pump 321 and the fuel valve 316 are operated, and the cell 
302 Is started, 

[0070]ln Step a4 s the vehicle speed Is delected from the vehicle speed pulse from the speed 
sensor SSI With the vehicle controller 400, 

|0071]ln [ In Step a5 s read the AID conversion value of electric motor current, tread;ng--in 
torque, ceil temperature, fuel cell output current, and fuel ceil output voltage, and ] Step 36, 
A egos Wvr tue 'no coll 30 is J „ -cei starting i Step a? w le i t dges 

whether there is any input torque of treading-in torque and there is an input torque, and the 
fuel cell 30 is starting, In Step a8, the vehicle speed judges that It is more than predetermined. 
( s sv N " prescribed pe> >d ) ogress is udged and a prescribed period passes in 
Step a9 when there is no mpui torque, a fuel cell stop signal will he outputted in Step a 10, and 
it will shift to Step aS. In Step a?, when the fuel cell 30 is not starting, in Step al l, a fuel cell 
seizing signal Is outputteti and it shifts to Step a8. 

|00?3]ln Step aS, the vehicle speed Judges that it is mors than S2 predetermined, and when 
f - ^ N he speec s not nore than pr ?d e r ed 1 S i ter 

the fuel cell 30 is I ****** ] under starting and the fuel cell 30 is starting in Step a 1 3 it Is judged 
^ rem< \ ?set switch S82 was pushed. 

>ed period progress is judged and a prescribed period passes In 
Step a 14 when the vehicle speed is more than { predetermined } S2, in Step a 15, a fuel cell 
stop signal will be outputted and it will shift to Step a13. In Step a12, when the fuel cell 30 Is 

> Step a 16, a fu* seizin >ui ttec an I I s ifts tc ep a 

f0075jln Step a13, if the state of the remaining fuel reset switch $82 is judged and the 
remaining fuel reset switch S63 s pushed >n Step a Ah fuel v be reset to 100% and fuel 
consumption will be computed In Step a18. in Step a13, if the remaining fuel reset switch S62 
is not pushed, in Step a18 : fuel consumption will be computed as it Is, 



[0078]aceumuiation consumption calculation of the efficiency map according \ calculation of 
fuel consumption | to a ceil current value, cell voltage value, and fuel consumption-production 
o! € ex l c *\ et k fu a carry n i en t ems ning u - s ca < u ated an * >rc ss< s ? 
lighting number of two or more LED installed ii r me vmain , ^ & o\ * 
a 19. 

(097 'jin Step a20, judgment of being optimum reaction temperature and more than it is 
performed for ceil temperature, and in Step a21, eel! temperature sets an assistant ratio 
function as R1 , and, in the case of beyond optimum reaction temperature and it, calculates the 
torque curreni of the electric motor 21 in Step a22. 

[00 ? 8 n Sk p 21 % h i ce empe iti re is oe ow optimum react c ( > Sb 
it is set as the assistant ratio function according to cell temperature, and the torque current of 
the electric motor 21 is calculated in Step a22. The assistant ratio function according to ceil 
temperature Is set as R3, when temperature is low, R4 and temperature are high and R2 and 
* 1 n Idle 

[D079]it explains based on the figure showing the vehicle spe^o 

calculation of this torque current, and the figures showing the treading strength torque tercet 
motor current of drawing ?. 

ICun h ^ro*< uc *^>^*,K i ? <- xoo os, b — ^ , ^ - - >. 
the memory in CPU407 of the vehicle controller 400, and take the vehicle speed along a 
horizontal axis, it takes an assistant ratio (tantheta) along a vertical axis, and ] less than 
vehicle speed 82, Cell temperature is set as the assistant ratio according to optimum reaction 
temperature and the vehicle speed which is called for by the assistant ratio function R1 in the 

\Ky*onceU . \ n * o< ^\ ^ v v 

assistant ratio function according to cell temperature is used. That is, when temperature is low, 

? assistant o function R4 and temperature are high and the assistant ratio function R.2 
and temperature are middle, the assistant ratio funct on R3 Is used \6 IN ass sta \ si < 
according to the vehicle speed is computed and set up. According to each function, the vehicle 
speed approaches zero value, so that constant value and the vehicle speed increase by less 
than SI and the vehicle speed increases between a \i S< i 

v v v c?o vulu * ^ , more than S3. 
[0081 |lf is assistant ratio -tantheta, and theta is a value of a function which becomes settled 
from the relation map of the vehicle speed-assistant ratio of drawing 6 and becomes settled by 
- ^ ^ * \^vru;<Wof '-v to^« ^ f so 'too 

. \, the relation between assistant ratio - target motor torque / pedal torque becomes 

^ * t ~ s|u s> ^ s * ^ % 

H-ta \, i a d 8\ done rg fhr *cnie o £ a t axis (1/c istanf) the 
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figure showing the heeding strength torque target motor current of drawing 7 is obtained, and a 
target data current value can be defined from the pedal torque value detected, 
[0083]The relation map of the treading strength torque target motor current of drawing ?, "fake 
the target motor current which drives pedal torque (treading strength torque) on a horizontal 
axis, and drives the electric motor 21 on a vertical axis, for example, ceil temperature in 

L i n ^ v \or up r the case of r. 

°P tim ^ m reaction temperature and it. In the conditions of PI at the time of vehicle speed Sxl, 
the line of an assistant ratio is cal eel for in c > the conditions » - v 

vehicle speed Sx2 by the case where the hne of the assistant ratio was called for ;n drawing ?. 
and the assistant ratio function R2 is set up by the case where cell temperature is below 
optimum reaction temperature, in drawing 6 

[Q084]For example, target motor current value !ox1 for cell temperature to carry out the 
auxiliary drive of the wheel with the electric motor 21 in fx d a tc rque i - idin } 
value txl detected with the torque sensor S52 under run by the rase cos c\ , -.a 
temperature and It vehicle speed Sxl can be calculated. 

[0085]Thus ; In Step b24, a motor di iy outpt t is perfoi m< electric motor 2 1 is 

controlled to become the calculated target motor current value. 

' - N gas of sp x tied pre ssure Is added to the cell 302 of the fuel cell 30, and the 
fuel valve 316 comprises an opening and closing valve and pressure regulator valve. 
[0087jhydrogen flow rale [ of the fuel cell 30 ] - ~ k-V-l/ela k:constant V;output voltage houfput 
current eta: - It can ask at efficiency. 

fOOSSjThe fuel cell 30 drives the air pump 321 according to output current, and pneumatic 
pressure contra = 

[0089JThe fuel cell 30 has the characteristic as * n - « g 8 N , * xj 8 is hydrogen 
pressure regularity, is relational data of the output current under a predetermined pneumatic 
pressure «r<i) function, and other outputs, voltage and efficiency, and is memorized in the 
memory of CPU407 as characteristic data of the fuel cell 30. 

[OOgQJBy the hydrogen flow rate type of the characteristic of the fuel cell So of dra* ig 8 a xi 
the fuel ceil 30, the output current of the fuel cell SO is supervised, and from current and 
voltage-characteristic-data efficiency data, fuel consumption can be computed and it can 
display on the remaining fuel Indicator 350. 

[00911Thus ; the control system of a hybrid type electric motor, The main drive system which 
drives the driving wheel which is the rear wheel 23 with main power, and the auxiliary power 
system which drives a driving wheel with the auxiliary power by the electric motor 21 The 

, N > ^ elect owi he electric motor 2 

ceil 30 at least Is carried, a power supply is started corresponding to change of the main drive 
by the main drive system, and the output of the electric motor 21 of an auxiliary power system 



is controlled. 

iOOSziThe temperature detecting means which comprises the cell temperature detection 
sensor S1 1 which detects the temperature of the fuel ceil 30 in the control system of this hybrid 

- ! * %N v ^o nxu * compMM - 1 IU40? ■ >is the 

reqmred power of the electric motor 21 based on the temperature of a fuel cell, The 
temperature of the fuel ceil 30 Is defected and the required power of the electric motor 21 of an 
auxiliary power system is controlled based on the temperature of the fuel ceil 30, That is. II Is 
possible to combine electromotive force effectively corresponding to the operational status ol a 
hybrid type electric motor, and to operate a fuel cell effectively by controlling to send the target 
data current corresponding to fuel cell temperatj-c an i the veh c § spec a f:h 
motor 21 , 

|0093]8y a control means's controlling the required power of the electric motor 21 not to make 
the electric power more than permission output from the fuel cell 30.. when the temperature of 
the fuel cell 30 Is below prescribed temperature, and suppressing the output at the time of the 
low temperature of the fuel cell 30, Degradation of the fuel cell 30 can be prevented and fuel 
consumption efficiency can be raised. 

operatic ia state detecting means which comprises the speed sensor Su 1 v . 
detects the operational status of a hybrid type electric motor in the control system of a hybrid 
type electric motor, it has a control means which comprises CPU407 which controls the 
require power of the electric motor 21 based on operational status, Detect the operational 
status of a hybrid type electric motor, and the required power of the electric motor 21 of an 
91 s > P ^ * is t. cntrolied based on operational status, For example, unnecessary 
power consumption, such as stopping the fuel ceil 30 for fuel economy for the reason for the 
x - s ^ •> ' ^ ^ ?arry out electric assistance above the state which does not 
^eed elect > - * » i as waiting f ugnai and a long downward slope, or regulation 
speed, can be prevented, and it becomes saving of the fuel of the fuel ceil 30. 
IDl i95]T o iti mi power defection means which comprises the voltage sensor S13 which 
detects the output power of the fuel cell 30, and the cumnt sensor SI 2 in the control system of 

a hybrid type electric motor, The control me; s wh« comprises CPU* N * utes t 

consumption from the current, voltage characteristic data, and efficiency data which were 
beforehand memorized based on output power, It has a rema ning fue d sp x g w a s * 
comprises calculation of this fuel consumption with the remaining fuel indicator 350 and the 
display 71 which display remaining fuel, Detect the output power of the fuel cell 30 and fuel 
consumption Is computed from the current, voltage characteristic data and efficiency &aiB 
which were beforehand memorized based on this output power. Remaining fuel is displayed 
from calculation of this fuel consumption, and an improvement of weight and cost can be 
aimed a? by detecting remaining fuel by calculation without using the flow instrument for 
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defecting remaining fuel 

fOOSeiAithough it has the auxiliary battery 340 which is a ceii (capacity smallness) as the 
auxiliary power 409 and a power supply for fuel cell actuating which Is a CPU power supply in 
thiS embodiment When there is no cell for auxiliary power (capacity is large), the fuel ceii 3D 
regulates the generating capacity of the fuel ce 30 co >pouu <vvo - n- 

degree of low temperature, or an activation start, etc., and the rate (assistant ratio.) of 
electromotive force over human power is lowered. 

[009?]When It has the auxiliary battery 340 which is a ceil as the auxiliary power 408 and a 
power supply for fuel cell actuating which Is a CPU power supply, and a cell for ********** 
(capacity is large), The fuel ceii 30 regulates the generating capacity of the fuel cell 30 
corresponding to time short ** from the degree of low temperature or an activ n o \ sta * etc 
however the rate of electromotive force over human powe snot chare I 
assistant ratio is lowered when the amount of residual battery capacities is small. Even when 
l.h:s amount of residual battery capacities is small, the fuel ceii 30 makes an assistant ratio a 
steady-stats value without regulating [ in / from temperature or an activation start / time etc 1 
the generating capacity of 30 besides ****** enough. 

s the auxil c y battery 340 vhi h s a cell (capacity smaliness) as the 
auxiliary power 409 and a power supply for fuel cell actuating which Is a CPU power supply, 
When there Is no ceil for auxiliary power (capacity is large), the fuel ceil 30 controls the 
generating capacity of the fuel cell 30 enough enough corresponding to [ cases, such as time, ] 
the human power of the main drive system from temperature or an activation start. Since 
change is large, human power controls the generating capacity of the fuel cell 30 
corresponding to the average treading strength for the number stroke of steps (human power 
torgue), The amount of treading strength (human power torque) change can arrange the ceil or 

^ - ' v ^ - N a f can be operated as a buffer of charge and discharge, and can 
maintain an assistant ratio to a predetermined value as a result However, the speed sensor 
S51 Is formed, according to the vehicle speed, vehicle speed Hirotoki lowers the 
predetermined value of an assistant ratio, when the vehicle speed is slow, the predetermined 
value of an assistant ratio is raised, and the fuel cell 30 is controlled so that the generating 
capacity which multiplied human power by this predetermined value is acquired. 
[OOggjThe generating capacity of the fuel cell 30, The amount of output current or output ceil 
from an output controlling circuit arranged In the middle of [ the output circuit of the air pump 
321 which are the amount-of~suppiy control actuator 31 7 of fuel (hydrogen gas or methanol 

s N ^ N N ^ amov, t m - jpuh control actuator of oxygen or the fuel cell 30 } it 
carries out by controlling the variable circuit characteristic element of an output controlling 

^ N s n v N cv , vc; cc , vim a desired value 
fOIOOJAIthough the remaining fuel indicator 350 provided in the cartridge 300 which is the 
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display 71 and container which were formed m Hie bicycle side (center section of the rk?hi-and- 
left handle) about remaining fuel is arranged, a display may be arranged to the tank side. The 
power generation information of the fuel cell 30 and assistant ratio information are also 
Displayed on the bicycle side (a lamp, a buzzer, LED, or liquid crystal display). 
[OlOllln the embodiment of the above-mentioned hyn * t\»o elea - - - * * a a^ ^ sv ^ 
calculated from the vehicle speed of the assistant functions R1-R4 chosen by the ceil 
temperature of the fuel cell 30 Is set to 1 .0 at the maximum. That Is, although the hybrid type 
electric motor which carries the fuel eel! 30 as a power supply was the bicycle 1 with electric 
assistance which makes auxiliary power the motor output which makes the input used as the 
1st power main power, and turns info the 2nd power, if is good also not only considering this 
embodiment but an assistant ratio as 0-3.0. Human power which becomes 1.0 or more, i,e,, 
the 1st power, about an assistant ratio in every vehicle speed is made Into auxiliary power, it is 
considered as the battery-assisted bicycle which makes the motor output used as the 2nd 
power the mam auxiliary power, and the maximum assistant ratio is also good also as 10-20 
depending on the case. In this case, the pedal 14 serves as an accelerator device for the 
output adjustments of the electric motor 21 which Is main power rather than calling It an 

[01G2JOne-way rotation KURATTE which permits only the transmitting power of the direction of 
the crankshaft 12 for the transmitting power course from the pedal 14 to the crankshaft 12 may 
be arranged.. Even if it does not row the pedal 14, unless an unillustrated brake is made to act, 
It can be made to run with constant speed or a regularity electric output before stopping the 
>»da « f. the electric j sto 21 While applying 1 

the front wheel 8 or the rear wheel 23 at the time of a brake action, the electric power supply to 
the electric motor 21 Is stopped, 

XA " N N — K - x ^ *v<*d bicycle which makes human power main power or auxiliary 
power, it -s - better also as a run only by human power being possible to arrange a clutch for 
the transmitting power course from the electric motor' 21 to the crankshaft 12, or arrange 
electric motor 21 safety switch. In this case, loads, such as factional force of the electric motor 
21 , can reduce the pari which becomes small or the pad whose generating load h\ the elect < 

s s Nt i \ ectro olive force Is last, and treading strength. 
f0104|Furt:her, simultaneous or individually, in the hybrid type battery-assisted bicycle which 
can act on a driving wheel, although he is frying to transmit the output of the eiectne motor 2 i 
to the rear wheel 23 via the chain which is a power transmission device of human power, the 
human power and electromotive force of each of said embodiment, it may be made to drive the 
direct front wheel 8 or the rear wheel 23 via a chain. Also in this case, a clutch may be 
e"-\acvm f e , 1 \v H to .r ^tiit\u I o evening 21 to front "* 8 or the 
rear wheel 23. 
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[01G5]As a hybrid type battery-assisted bicycle, four wheel vehicles not only like the above- 

*i -ay be used, addition of a direct 
entry being enabled sr. an electric wheelchair at n rear wheel of a major diameter, and 
connecting with a rear wheel - ** even if small, a hybrid run with the electromotive force of 
an electric motor and human power which are made into one fuel cell of a power supply Is 
enabled. 
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1 • 5 h!S document has been translated by computer So the translation may not reflect the 
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2,**** shows the word which can not be translated. 
3 An the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

(Drawing 1 ]lt Is a Side view of a hybrid type electric motor. 

ID m \g I i is a f gi re st ow ng trie state where the power supply of the hybrid type electric 
motor was removed. 

[Drawing 3Jii is a block diagram showing the composition of a fuel cell. 

w - t i* a block c agram of the control system of a hybrid type electric motor, 
^ N ^ " t s - - 0 *' ol Mow <iiart of the control system of a hybrid type electric motor, 
©rawing 6M is a figure showing a vehicle speed-assistant ratio. 
[Dragon ?]it Is a figure showing treading strength torque target motor current 
(Drawing 8HI ts a figure showing the characteristic of a fuel ceil. 
■ option of Notations] 

N ^ «. ' rsss stance 
12 Crankshaft 
21 Electric motor 
30 Fuel cell 

300 Cartridge 

301 Fuel tank 

302 Cell 

303 Fuel cell controller 
400 Vehicle controller 
404 Motor jh've < reurl 
407 CPD 
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damages o-^is&d by the use of this translation. 

I.This docLiment has been translated by computer. So the translation may not reflect the 
original precisely. 

€ ' d which can 10 hs translated. 
3. In the drawings, any words are not translated. 
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